Abstract-Hydropower helps countries to meet their energy needs in an economically, environmentally, and socially sustainable way while saving money and increasing energy security and self-reliance. Being one of the fastest developing countries, electricity demand of India has been increasing and is expected to increase in the future. Untapped hydropower potential is among the prospective alternative resources to supply this demand. Developing a hydropower project requires a great deal of expertise in multiple disciplines. The assessment of Small Hydro Power (SHP) sites for project planning and development represents a relatively high proportion of overall cost. A high level of experience and expertise is required to accurately conduct this assessment at both pre-feasibility and feasibility analysis stage. New projects have to depend on historical evidences and experiences gained from previous projects of similar nature. However, such projects lack historical data and even if such data are available, they cannot be applied owing to the very unique nature of the projects and their locations. In such circumstances, subjective judgments of the experts based on their experience are very useful inputs for the success of any projects. The cost of risk calculation is also very important in the well planning of a project work. This paper reviews financial feasibility analysis of hydroelectric project along with risk and cost contingency analysis. Financial feasibility analysis is be done by benefit cost ratio analaysis. In risk analysis, determining a numerical value to such judgments without distorting the subjective judgments is very essential. An approach is taken in this study that will prioritize the existing risks and assign a cost value to all the major risks through systematic risk analysis. The cost of risk is analyzed by using Montocarlo simulation. The proposed methodology will be demonstrated through its application to a case study of Palakkuzhi Hydropower Project in Palakkad.
INTRODUCTION
Electricity is the only form of energy which is easy to produce, easy to transport, easy to control and easy to use. So it is mostly the terminal form of energy for transmission and distribution. Electricity consumption per capita is the index of living standard of people of a place or country. Electricity can be obtained from various sources broadly classified as non-renewable or conventional sources and renewable or nonconventional sources. Keeping in mind the limited availability of conventional sources of energy viz. coal, obtaining electricity from non-conventional sources are gaining more and more importance. Solar power, wind power, geothermal power, hydro power, tidal power are some common sources of renewable energy. Of these, hydropower is one of the most reliable and easily available forms of non conventional energy. The renewable sources are gaining more and more importance these days as they pollute the environment to a much lesser extent. A hydroelectric power plant is a renewable source of energy that does not pollute the environment. Hydroelectric power plants limit the emission of green house gases from power generation plant which is of high concern these days. As energy becomes the current catchphrase in business, industry and society, energy alternatives are becoming increasingly popular, in spite of having a high start up cost. The maintenance cost is however low.
Hydroelectricity exists as one option to meet the growing demand for energy and is discussed in this thesis. Numerous consideration factors exist when building a hydropower plant. Each has been measured when discussing this renewable source of energy. Availability of water, accessibility of the site, temperature conditions of the region, is some of the major parameters that are to be considered while building a hydropower plant. The cost of clean-green-friendly hydroelectricity in India is low.
II.
LITERATURE REVIEW Optimization of low-head, dam-toe, small hydropower Projects (2010) S.K Singal , R.P Saini In most developing countries, such as India, there exists a large amount of hydropower potential. This is especially true in the small hydro plant capacity range of up to 25 MW. Only a small fraction of this potential has been tapped so far, perhaps due to higher per kilowatt installation cost as compared to large hydro. Small hydropower sites can be classified as _i_ run-of-river; _ii_ canal based, and _iii dam-toe schemes, depending on their location. Dam-toe schemes need low investment and can be developed in a shorter period of time. In the present study, an attempt has been made to estimate the cost of the low-head, dam-toe, small hydropower schemes. A methodology for cost optimization of such schemes has been developed considering the quantities of various items for each component of the scheme and prevailing prices. Further, to determine financial viability of the scheme at different load factors, sensitivity analysis has also been carried out. It has been found that low-head, dam-toe, small hydropower schemes are financially viable.
Feasibility Study for the Baleh Hydroelectric Project(2011) , Malcolm Barker ,Edward Chong
Renewable Energy or simply known as SCORE. This initiative is aimed at the optimal utilization of the renewable energy resources of the State of Sarawak, Malaysia, through the development of energy-intensive industries. The Baleh Hydroelectric Project was originally identified as a potential hydropower site for development during the comprehensive Energy Master Plan Study completed in 1981 for the state of Sarawak (SAMA 1981) . Subsequently, the project was selected as one of the large potential hydroelectric projects for implementation in the SCORE development programme. Located about 300 km or 6 hours by boat from the town of Sibu in the dense jungles of Borneo Island, the proposed Baleh Hydroelectric Project comprises a dam of up to about 200 m high dam with associated spillway and powerhouse with installed generating capacity of 1296 MW yielding 1064 MW of firm power or 9204 GWh/year. This paper presents the experience of the study team including the prefeasibility study, desktop and hydrology studies followed by the geological mapping and interpretation for the site selection process and design of the various dam options and powerhouse together with the power generation studies and economic and financial analysis used for optimization of the Baleh Hydroelectric Project.
Costing of a Small Hydropower (2012), Sachin Mishra, S. K. Singal D. K. Khatod Hydropower, large and small, remains by far the most important of the renewable sources for electrical power generation worldwide, providing 19% of the planet's electricity. Small hydro is one of the costeffective and environmentally benign energy technologies to be considered for rural electrification in less developed countries. The installation cost of the small hydropower project is mainly divided into two parts -Civil works and electromechanical equipment. One of the most important element on the recovery of a small hydro-power plant is the electromechanical equipment (turbine-alternator). The cost of the equipment means a high percentage of the total budget of the plant. The present paper intends to develop a correlation to determine the cost based on the influencing parameters such as power and head. An attempt has been made to develop the trend of the cost of electro mechanical equipment with the increase in head of the hydropower plant.
Feasibility analysis of small hydropower project using ret screen decision support system(2014), dr. Pankaj kumar roy The assessment of Small Hydropower Project (SHPP) sites for project planning and development represents a relatively high proportion of overall cost. A high level of experience and expertise is required to accurately conduct this multidimensional assessment at both pre-feasibility and feasibility analysis stage. A variety of computer based feasibility assessment tools (IMP-5.0, RET Screen, Hydro-Help, HOMER, iHOGA etc.) have been developed for the same. However, a reliable assessment implies physical site surveying and planning at pre-feasibility stage itself. The advent of Geographic Information System (GIS) along with these feasibility analysis software tools has been of enormous use for the feasibility analysis of any renewable energy project (including small hydropower project) at minimum timecost-effort for making further decision. Renewable energy sources are getting much more important to replace conventional energy sources (fossil fuel) and reduce the increasing threat coming from greenhouse gases. Hence small hydropower is becoming one of the cheapest as well as most important sources of renewable energy. It is much more advantageous than medium or large hydropower projects.
III. MATERIALS AND METHODS Data Collection
Data collection is divided into two stages; first stage is to collect data for feasibility analysis , historical data of rain fall and the availability of head are collected from related institutions. a questionnaire survey using identified factors affecting COQ from the literature study. The second stage was to perform a questionnaire survey using identified factors affecting SHP from the literature study data for different projects from several countries. On the basis of previous studies on factors influencing quality performance 20 factors are identified. These factors were identified through several literature surveys and suggestions from experienced persons. A questionnaire is prepared using these factors. The questionnaire is distributed among experts to identify the most important factors among these to be used as the input parameters of the proposed cost of risk model. Costs of maintenance and operation BENEFIT/COST ≥1, The project is said to be feasibile.
SLNo Factors
RISK ANALYSIS AHP utilizes pairwise comparison between criteria at each level of the hierarchy and between possible alternative courses of actions (decisions). However, when there are more than seven alternatives at the bottom of the hierarchy it becomes increasingly difficult to make a comparison. In such cases a variant of the pairwise comparison is used. In this research too, keeping in mind the numerous comparisons that the respondents would have to make if the pairwise comparison was adopted direct rating of the risk factors and sub-factors was adopted. Since a single work package of the project had four risk factors and twenty risk sub-factors, the work associated with pairwise comparison for all the work packages would be enormous. In order to reduce the work that each respondent had to do in filling the survey forms, a direct rating form of AHP rather than pairwise comparison as used by Schmoldt et al. (2001) has been considered in the survey. Eliciting response from the project participants is done by asking them to fill the direct rating forms.
COST OF RISK MODEL All cost and income items considered relevant to the project economy are included in the MonteCarlo model
The variance, or the standard deviation, measures the dispersion around the mean value of a particular item of measurement. It provides information about the extent of potential deviations from the expected value. The expected cost and standard deviation of an item can be estimated from a cost database, if available. An alternative is to ask the opinion an experienced group of professionals on the expected cost of the item in question; a maximum cost and a minimum cost. If the probability distribution is known (or assumed) it is then possible to estimate the standard deviation of the item. If the expected value and standard deviation of each cost (or revenue) item are known and the items are independent, calculation of the total project costs (or revenues) and their variance is straightforward:
where: C = expected project cost Ci = expected cost of the ith item = standard deviation of the project cost i = standard deviation of the ith item.
IV. RESULTS AND DISCUSSION
The feasibility study for the Palakkuzhi Small Hydro Electric Project has been completed using the available information including data obtained from geotechnical drilling and testing investigations, river flow gauging and survey of the proposed dam site. The power generation studies and economic and financial analyses were completed for the dams from viable and should proceed to the next stage of the design and construction process. Following conclusions and recommendations based on the results could be made from the risk analysis:
• Risk identification done for project shows that quantity related risks are major causes of concern. Unknown geological and underground conditions and overbreak in tunnels were risk sources most likely to increase the cost of the project. For Plakkuzhi significantly high too. This is due to the worse impact the schedule of the project assuming the situation does not improve in the near future. Equipment breakdown and unavailability of these equ substantial impact on the schedule of the project. This is quite understandable with regard to the remote location of the project considering the time it would require to replace the damaged equipment and supply other resources. The risk sources having greatest impact are summarized as follows in order of decreasing importance:
• Overbreak in tunnel excavation • Unknown subsurface conditions of geology/ ground contours • Civil disorder/ terrorism • Equipment failure • Unavailability of resources/ equipment on time • Work packages involving tunneling works possessed higher relative risks. These included construction of headrace tunnel, tailrace tunnel, penstock tunnel and underground powerhouse for the project. This is because of the fact that tunneling projects are sensitive to disturbances. Tunneling process is a serial type of production system. Therefore, in such a system the possibility for changing the workplace location is limited, except when there are many tunne Relative importance of risk .
• Overall contingency percentage determined Project was 20.20%. However, contingency allocated for the project for the civil works at the time of preparation of detailed feasibility study report is 13.59%. Final cost overrun, however, is not available as the construction of the project h from the risk analysis performed is higher by about 7% than that of the actual contingency allocated at the time of preparation of the detailed feasibility study report, such increase in cost is possib should be noted here that the contingency allocat
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